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INTRODUCTION

This package contains two programs to calculate CIPW norms following the 
technique of H. S. Washington (1917). Program 1 gives a short version of the 
CIPW norms and is faster (taking about 2 minutes per analysis). To use 
Program 1, the operator must initially read two program cards into the 
calculator, and after that, all rock analyses can be run without reading any 
more cards. Program 2 gives a complete CIPW norm analysis, but it is more 
cumbersome and slower (taking about 5 minutes per analysis)* Program 2 
consists of five cards which must be read into the calculator for each 
separate analysis.

Program 1 uses only the most commonly reported components in a rock 
chemical analysis: Si02 A1 203 , Fe203, FeO, MgO, CaO, Na20, K20, Ti02 , P 205 , 
MnO, and C02 , The norm is calculated water free and is adjusted to 100%. Many 
rock analyses encountered in practice and in literature can be handled by this 
program. Rocks that are Si02 and Al 20o saturated or oversaturated and that 
contain no excess C02 and P20^ can be safely handled by program 1. Program 2 
should be used when the rock contains nepheline or other feldspathoids, 
rutile, sodium pyroboles, melilites, exotic salts or carbonates, or minor 
amounts of heavy phosphates (monazite, xenotine, etc.).

Both programs are written ^or use with the Texas Instruments PC-100A
printer. If a printer is not available, the program can be modified by
replacing all "PRT" statements with a "R/S". The user may then copy the
output at his own pace.

PROGRAM 1 » SHORT CIPW NORMS

This program is a translation from an earlier program written for the 
Hewlett-Packard Model 67/97 calculator by D. H. Mclntyre, U.S. Geological 
Survey (1978, written communication). The Hewlett-Packard program is an 
abbreviated version of the computer program M0016, "General Rock Norm 
Analysis" formerly used by the U.S. Geological Survey.

The following abbreviations for the normative minerals are used in 
Program 1:

q * normative quartz (Si02 )
c * corundum (Al20o)
or   - orthoclase (KAlSioOg)
ab = albite (NaAlSioOgj
an - anorthite (CaAl2Si2Og)
cc = calcite (CaCOo)
ap * apatite (Ca5F(PO^) 3 )
il = ilmenite (FeTiOo)
hm - hematite (Fe203 ;
mt - magnetite (Fe^O^)
di = diopside (Ca(Mg,Fe)(Si03 ) 2 )
hy * hypersthene ((Mg,Fe)Si03 )
ol = olivine ((Fe,Mg) 2Si04 )
ol - fa - olivine - fayalite (Fe2Si04 )



ol - fo = olivine - forsterite (Mg2SiO^)
hy - fs = hypersthene - ferrosilite (FeSi03 )
hy - en » hypersthene - enstatite (MgSiOo)
di - fs - diopside - ferrosilite (iron component of diopside)
di - en = diopside - enstatite (magneisum component of diopside)
di - wo   diopside - wollastonite (calcium component of diopside)
wo = wollastonite (CaSi03 )

The program performs the following operations for quartz normative rocks 
with calculations done in molar amounts:

FeO = FeO + MnO 
If FeO >_ Ti02 , then

FeO - FeO - Ti02 , 
il - Ti00 .

If FeO < Ti02 then
Ti0

and
il 
FeO

= Ti02 _ 

FeO,

If Fe203 2.
0.
then

mt = FeO, 
hm - Fe203 - FeO,

Excess Ti02 is not alloted 
for rutile.

and fs = 0. 
If Fe203 < FeO, then

and

mt FeoOo ,
fs = FeO - Fe203 ,
hm =
CaO -
ap =
cc =
A1203
or =
ab

0.
CaO - 10/3
P2°5
\j\Jf\

- AloOo -
  . *» J

K20
Na00

P2°5 " C02

K20 - Na20

If CaO < 10 P205 + C02
or 23 2 Na20, 
then a negative value for 
anorthite could occur, and 
the analysis should be 
considered invalid.

If A1203 _> CaO, then
an   CaO,
c_ = A1203 - CaO, 

and CaO =0 
If A1203 < CaO, then

an = *A10 ,

and

CaO 
A1203 
c !

= CaO - A1203 , 
* 0,

0.
en - MgO 

If CaO >_ (en + fs), then
di = en + fs,
wo = CaO - (en + fs),
hy =« 0,

and ol =0. 
If CaO < (en + fs), then

di - CaO,



hy = (en + fs) - CaO, 
and wo = 0.

Si02 = Si02 - 6or - 6ab - 2an - 2di - wol - hy
wo - wo 4- di 

If Si02 >_ 0, then
^L = Si02 , and skip ahead to * 

If Si02 < 0, then
Si02 - Si02 + hy. 

If 2 Si02 2. hy, then
ol - hy - Si02 ,
hy - 2Si02 - hy, 

and Si02 - 0. 
If 2Si02 < hy, then

ol = 1/2 hy,
hy = 0, 

and Si02 - 0.
*Rj = en/(en + fs)
hy - en   Rj x hy
di - en - Rj^ x di
ol - fo   Ri x ol
ol - fa = ol(-)ol - fo
R2 - fs/(en + fs)
hy - fs   R2 x hy _
di - fs R2 x di
di-wo   di



To prepare program cards:

1. Set partitioning at 559.49 (5 op 17).

2. With calculator in LRN mode, key in all program steps.

3. Exit from LRN mode.

4. Store the following constants in the registers as shown:

MOLECULAR

WEIGHT

OF:

MOLECULAR 

WEIGHT

5.

VALUE 1

n.

0 =
0 =
0 =
0 =
0=
0 =
0=
0 =
0 =
0=
0 =
0 =
0=
0 =
0.
0.
0 =
0=
0.
0=

60= 0848
101*. 9612
159= 6922

71 = 3464

REGISTER

00
01
02
03
04
05
06
07
08
09
10
11
j £ .

1 3
14
15
16
17
18
19
20
21

 -, .-,

24

OF:
 kA 4| ^^vvi n ̂ j

CaO
NflfcO
if A ^j

Tioi
Pi Os
KAftO
COx
**
en
fa
-To
 Fs
en
uo
cc
dp
it
Vuv^
m't
c

an
ab
or
1

VALUE J|

40= 3144
56= 0794

61= 979
94= 2034
79= 3988

141= 9446
70. 9734

44. 01
131. 9312
100= 3962
203= 7779
140= 7076
131= 9312
1UU. >!96ii
116. 1642
IULJ. uyy4
336= 2084
151= 7449
159= 6922
231= 5386
101. 9612
278= 2102

524= 449
556= 6734

60= 0843

EGISTER

25
26
k!7
iio
29
30
31
32
 i= -i<
34
35
36
o ̂

 r< o

39
4-M

* 1
4!i
^3
*4
* 5
46
il"7

48
£-3

Press "1" "2nd" Write" and feed in side 1 of card 1. Press "2" "2nd" 

"Write" and feed in side 2 of card 1. Press "3" "2nd" "Write" and 

feed in side 1 of card 2. Press "4" "2nd" "Write" and feed in side 2 

of card 2.



TITLE stint?T TTPW T-
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Partitioning (Op 17) I . . . . I Library Module

PAGE. 5 OF 

DATE_____

Tl Progrommoble
Program Record
__ Printer ______ Cards _

USER INSTRUCTIONS
STEP

1

2

3

4

5

6

7

PROCEDURE

REPARTITION

LOAD SIDE 1 AND SIDE 2 OF CARD 1

LOAD SIDE 1 AND SIDE 2 OF CARD 2

SET PROGRAM FOR NEW ANALYSIS

ENTER ROCK ANALYSIS (wt. %)

NOTE: IF MgO = 0,

SUBSTITUTE AN INFINITESMAL

SMALL VALUE OR AN ERROR

WILL RESULT IN THE

CALCULATIONS .

i

IF AN ERRONEOUS VALUE IS ENTERED DURING STEP

GO BACK TO THE ERRONEOUS VALUE. EACH TIME "

PRINTED WITH A QUESTION MARK. WHEN THE ERRO

USUAL FROM THAT POINT (ILLUSTRATED IN EXAMPI

CHECK THE PRINT-OUT OF ENTERED VALUES TO MAK

VALUE WAS ENTERED, GO TO STEP 6. OTHERWISE,

4

«

.

.

ENTER

5

% SiO?

% A1203

% Fe2Q3

% Fe 0

% MeO

% CaO

% Na20

% K20

% Ti09

% P 2o5
% MnO

% C02

5, PRESS "E 1

E" IS PRESSED

tfEOUS VALUE 3

E).

E SURE ALL AI

PRESS "C" TC

PRESS

2nd

B

B

R

B

B

B

B

B

B

B

B

B

(ERI

, TH1

S R&

E CO]
CON1

op

or

or

or

or

or

or

or

or

or

or

or

or

LOR)

; LAS
LCHED

IRECT

:INUE

17

A

R/S

R/5

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

SUCCE

r VAI
, PRC

. II

DISPLAY

559.49

1

2

^

A

 5

6

7

8

9

10

11

12

13
 

SSIVELY TO

UE WILL BE

CEED AS

AN ERRONEOUS



TITLE.

PROGRAMMER,

Tl Programmable
Program Record

Partitioning (Op 17) Library Module Printer.

USER INSTRUCTIONS

Cards.

STEP

8

PROCEDURE

THE PRINT-OUT WILL CONSIST OF:

A) TEE INPUT DATA, IN THE SAME ORDER,

ADJUSTED TO 100%.

B) THE NORMATIVE MINERALS

(Wt. %) IN THE ORDER

AS SHOWN.

NOTE: Should a negative value for anorthit
occur, the CIPW analysis should be

        Qonoidcgcd invalid.   This uiiRliL      
result from any of the following:
deficiency of CaO or A1203, or an

        aaccoss of E^b* C^2» K2Q> or Na20.  

»

.,

»

FOR A NEW ANALYSIS, GO TO STEP 4.
«

WARNING: DO NOT CLEAR DATA MEMORY

REGISTERS AS MOLECULAR WEIGHTS ARE

STORED IN REGISTERS 21-49.

/

>

 

 

ENTER

g

PRESS

-

DISPLAY

q

r»T

ab

an

c

mt
hm

il

ap

cc

wol

hy-en

hy-fs

ol-fo

ol-fa

di-en

di-fs

di-wol



TITLE. PROGRAM 1 PAGE_2_OF.

PROGRAMMER. .DATE.

Tl Programmable 
Coding Form

LOG ICODE! KEY COMMENTS

GGG 7b LBL
001 11 H pR|M6
:- j- V ;"; j 1 » 1%. w

003 42 STD
OG4 GO GO
005 GO 0
006 42 STD
fin 7   --: ! -:
OOS 76 LBL
009 91 R/S
GIG 43 RCL IA/PIVT 
Oil 00 00 ' %m 
0.12 91 R/S 5TO/e£r 
013 76 LBL' " c* -
014 12 B " fo *
015 99 PRT
016 72 ST* 
017 GO 00
013 44 SUM
019 13 13
020 69 DP 
021 20 20
022 01 1
023 G3 3
024 32 XIT
025 43 RCL
026 GO 00
027 67 EQ
028 52 EE
029 61 GTD
n ~: n QI D .   c
031 76 LBL
032 15 E EtfiO*.
033 07 7 ftfrc0*&ey
034 01 1
035 69 DP
036 04 04
037 69 DP
033 30 30
039 73 RC*
040 GO 00
041 69 DP
042 06 06
043 22 INV
044 44 S:UM
045 13 13
046 61 GTD
047 91 R/S   . ,.  .
048 76 LBL
049 52 EE
n =; n c= i p .-  c-
'-  -_! :-: .  i ~.    _'

051 76"LBL
052 13 C 
053 93 RDV

LOG ICODEl KEY

G54 Hi i
G55 G2 2 
056 42 STD
057 GO 00
058 01 1
05? GO G
06 G GO 0
061 22 INV
062 49 PRD
063 13 13
064 76 LBL 
065 34 fX 
066 73 RC* 
067 00 00
068 55 -r
069 43 RCL
070 13 13 
071 95 =
072 72 ST*
073 00 00
074 97 DSZ 
075 00_ 00
076 34 fX
077 58 FIX
078 02 02
079 01 1
080 42 STD
081 00 00
082 76 LBL
033 37 P/R
084 73 RC* .
085 00 00
086 99 PRT
087 69 DP
083 20 20
089 43 RCL
090 00 00
091 32 XIT
092 01 1
093 G3 3
094 22 INV
09S 67 EQ
096 37 P/R
097 01 1
098-' G2 2
099 42 STD
100 00 00
101 03 3
102 02 2
103 ' 42 STD
104 :-=0 20 ,
105 76 LBL
106 55 -r 
107 73 RC*

COMMENTS

,

ADJUST
%'s

Pfti^T 
A A/Dr\F* V

fjf,^.

VALUBS

LOG ICODEl KEY

- 108 ou nn
  109 55 - 

110 73 RC*
111 20 20
112 95 =
113 72 ST*
114 GO 00
115 01 1
116 22 INV
117 44 SUM
118 20 20 
119 97 DSZ 
120 00 00 
121 55 -
122 43 RCL
123 G4 04
124 85 + 
125 43 RCL
126 11 11
127 95 =
128 42 STD 
129 04 04
130 32 XIT
131 43 RCL
132 09 09
133 22 INV
134 77 GE
135 77 GE
136 00 0
137 48 EXC
138 04 04
139 42 STD
140 . 13 13
141 00 0
142 61 GTD
143 49 PRD
144 76 LBL
145 77 GE
146 42 STD
147 13 13
148 32 XIT
149 75 -
150 32 XIT
151 95 =
152 42 STO
153 u4 04
154 76 LBL
155 49 PRD
156 32 XIT

COMMENTS

PeO

*fn

*So

_
*Ci

fto >
TTO^ *

. i
l 1

veuJ"fto

MERGED CODES
62 ^g ID 72|sroi |D 83|cro| |Q
63 m ID 73 fRai m 84 ID m
64m mat 74||uj§ m 92QNV] [seal

TEXAS INSTRUMENTS
INCORPORATED

19771



TITLE. PROGRAM 1 PAGE_ 8 _OF.

PROGRAMMER. .DATE

Tl Programmable
Coding Form

LOG CODEl KEY COMMENTS
j

157 43 RCL
1 ~ 8 u 3 0 3 s
*  - " : : :.J L_   ^

161 42 STD
162 15 15 T»*
163 32 XJT
164 75 -
-: .-- ~  -:  -« '. .' t T 
i C -J ;= il r,  : !

166 95 =
1 £7 d.0 C;Tn

168 25 "25 fs
169 00 0
170 42 STD ^ - 0
i f' I 1 4 14 m "
i 7-j £ i f-rn
i   i_ =_= i 'j i !_=

i "7   j 71=: _

174 76 LBL
175 35 +
176 32 XJT
177 42 STD
178 15 15 ***"£
179 32 XJT
130 75 -
181 32 XJT
1*2 ;^5 =
183 42 STD ,
184 14 14  ***
135 00 0
i O    i O C T   f f+L

jo? pn 20
138 76 LBL
A O ~ :'  _! ~"

190 43 RCL p -
191 10 10 ML °T
192 65 x
193 01 1
194 00 0
195 55 -r
196 03 3
1 Q7 q=; =

198 94 +/--
199 85 +
203 43 RCL CaQ
Li U 1 U 6 U 6
2 n  -= - =:

203 43 RCL / n
-=|-,i <* 1 -.. ^Ol
ii_ U ~r i u_ j. i-
 _   n ̂  q c;  

206 42 STD A/eu;
207 06 ^136 ca0

*r 'i i   T ^i
. " : : '^   ^~: i " ":

210 42 STD

LOG ICODEl KEY
1 1

211 11 11
212 43 RCL
213 10 10
214 48 EXC
215 08 08
216 42 STD
217 15 15
218 43 RCL
219 07 07
220 48 EXC
 ":  -: 1 -; O 1 '"'

222 42 STD
iiii^"= U r' U r
224 43 RCL
225 14 14
226 42 STD
227 10 10
223 43 RCL
229 12 12
230 42 STD
231 14 14
232 43 RCL
2:^:s 13 "" 13

COMMENTS

/?HO'^'"^
5u^/^pfA/(p

TO
A^£^^&fc
OUT^Uf
0/iO£^

234 42 STD
235" 09 09
236 43 RCL
237 02 02 ^'"2.0 3
238 75
239 43 RCL n
240 14 14 V^^O
241 75 -
242 43 Rf:L -
243 15 15 £1°
244 95 =
245 42 STD ^^^
246 02 02 A'i03
247 32 XJT
v4ft 4:": Rf:L */" a A
249 06 06 cau
vf=;n ?2TNV " v
v=^i 77 Q£ ^'1^3

252 33 X2 - CaO>
253 32 XJT -
254 42 STD - _^
 -, crsr -i  -= 1 -T: - 3n 
il -J  _ ' i   « i  !«
 "  =: i o o v *  T
 -= c; 7 7 c; _

258 32 XJT
v =; q OR =

260 42 STD - A/ecJ
261 06 06 C3O
262 00 0
263 4? STH -
264 12 12

LOG CODEl KEY
1

265 42 STD
il 5~: b U il U il

267 61 GTD
268 ::;^ 1 /X
269 76 LBL
il :'' U d -1= X ^

271 42 STD
272 13 13
273 32 XJT
274 75 -
o "7 s  ": *.-= y r T
 *"l "^   *" :""' CT __

277 4P STD
273 12 12
279 00" 0
283 42 STD
281 06 06
282 76 LBL
283 35 1 -  '' X
284 43 RCL
285 05 05
286 85 +
287 43 RCL
ilb'o ilU ilU

289 95 =
290 42 STD
291 00 00
292 32 XJT
293 43 RCL
294 06 06
295 77 GE
296 38 SIN
297 42 STD
298 18 18
299 32 XJT
300 75 -
301 32 XJT
302 95 =
303 42 STD
304 19 19
305 43 RCL
306 00 00
307 35 1---X
308 65 x 
309 43 RCL
310 05 05
311 95 =
312 42 STD
313 17 17

i i i

COMMENTS

art an

^

. .
er\ CMjO)

3^5

*

^C& U

cao i
(e^t+f*) ?

t
dti

,
y

en-h-^s

e ir̂\

Q ^1

MERGED COOES

63 BO Bl 73 |M1 Bi
64 |Q |Q 74 SUM) |Q

83|GTol IJQ 
84 Bi Bl
92RNV1 fswl

TEXAS INSTRUMENTS
INCORPORATED

1977 Texas Instruments Incorporated



TITLE. PROGRAM 1 PAGE_9_OF.

PROGRAMMER. .DATE.

Tl Programmable
Coding Form

LOG JGODEi KEY

3 1 4 00 0
315 42 STO
3 16 16 16
317 61 GTO
318 23 LNX 
319 76 LBL
320 38 SIN
321 32 XJT
322 42 STO
323 18 18
324 43 RCL
325 05 05
326 55 T
327 43 RCL
328 00 00
329 95 =
330 42 STO
331 17 17
332 43 RCL
333 06 06
334 75 -
335 43 RCL
336 18 18
337 95 =
338 42 STO
339 16 16 
340 00 0
341 42 STO
342 19 19
343 ('6 LBL
344 23 LNX
345 43 RCL
346 01 01
347 75 -
348 06 6
349 65 x
350 43 RCL
351 15 15
352 75 -
353 06 6
354 65 x
355 43 RCL
356 14 14
357 75 -
358 02 2
359 65 x
360 43 RCL
361 13 13
362 75 -
363 02 2
364 65 x
365 43 RCL
366 18 18
367 75 - i i i

COMMENTS

WOS O

d
*
1

tn

tn+4F$

%
CaO

d *%

wo

k^*ou

s;o%

or

ake O

j& *#&@n

d
*
t

|LOC|CODE| KEY 1 COMMENTS

363 43 RCL , ,_
369 16 16 k^O
370 75 -
371 43 RHL .
372 19 19 ^ 
373 9F! =
374 42 STO WtW
375 01 01 $*#%.
376 32 XJT
377 nn n .
378 42 STO 0** 0
379 04 04
380 32 XJT S(0& S"
381 77 GE 0?
382 45 YX
383 85 +
384 43 RCL ...
385 19 19 *%
386 95 =
387 42 STO <»_
388 01 01 }*0&
389 65 x
390 02 2
391 95 =
392 32 XJT
393 43 RCL , 
394 19 19 "%
395 32 XJT <* «.  >
396 77 GE l*'0l-
397 30 TAN K*&*
398 32 XJT
399 55 4-
400 02 2
401 95 =
402 42 STO
403 04 04
404 00' 0
405 42 STO
406 19 19
407 42 STO
408 01 01
409 61 GTO
410 45 YX
411 76 LBL
412 30 TAN
413 32 XfT
414 75 -
415 43 RCL
416 01 01
417 95 =
418 42 STO
419 04 04
.4*"::": J.  . I ..  .:4.2U 4J KL.L

421 19 19

ol

k^«O

S * /I ^&«o^*o

4«0&

ol
"a

LOC|CODE KEY

422 94 +/-
. 423 35 +
424 02 2
425 65 x
426 43 RCL 
427 01 01
428 95 =
429 42 ST3
430 19 19
431 00 0
432 42 ST3
433 01 01
434 76 LBL
435 45 YX
436 43 RCL
437 16 16
438 42 STO
439 06 06
440 43 RCL
441 01 01
442 42 STO
443 16 16
444 43 RCL
445 17 17
446 65 x
447 43 RCL 
448 19 19
449 95 =
450 42 ST]
451 05 05
452 43 RCL
453 17 17
454 65 x
455 43 RCL
456 18 18

COMMENTS

5*0%,

ksa*5

^ * ** _ ^^s*o%,*o

A&6'5Y(A
^ &&JAP# f Afg j w#fT* r * *ww

*,

*"*

k(4"&* **^ ^
jK#

»*&
457 95 *
458 42 STO ,,
459 01 01 d*"*A
460 43 RCL
461 17 17
462 65 x
463 43 RCL
464 04 04
465 95 =
466 42 STC1
467 03 03
468 43 RCL
469 04 04
470 75 - i i

*,
cl

* «*al-fa

ol
MERGED CODES

62HMI 72am H 83ZBW
63HH 73QSHM (WHIM 
RA ̂ ^ wa 74 i5za ^w Q9 nzn issio*^H gg f*WUM| ^g »*mw| law

TEXAS INSTRUMENTS
INCOMPOMATCO

1977



TITLE. PROGRAM 1 PAGE 10 OF

PROGRAMMER. .DATE

Tl Programmable
Coding Form vr

LOG CODE) KEY

4/1 43 ;~: C _

4 T 2 0 3 U 3
4 ̂  3 35 =
4 "^ 4 42 S T U
^"T *     '   ^JL :.J -^1.

4^6 43 RC_
4"? 00 00
4 T 8 35 I- --X
. t ~ :~°: . " ST

* }  :' 3s O  _ 

480 43 R0_
4 > ! 1 ~: f~j °~: ~°:

482 95 =
483 42 STJ
484 17 17
485 65 x
486 43 R 0 _
487 19 13
488 95 =
439 42 STD
493 04 04 
491 43 R0_
492 17 I 7
4 9 3 6 5 x
494 43 pc_
495 18 13
496 95 =
497 42 ST1
498 00 03
499 98 RD/
503 98 HD/
5 0 1 01 1
502 06 6
C; :~j  ": ^  "-. l~- T PI

^ n 4 :~: n 2 ~i
505 43 RCI
506 06 06
507 Rri +
508 43 RC_
509 18 13
510 95 =
~; 1 1 4 il '-~- \ J

512 06 06
 J 1 -I; i'' b L t L

514 70 RhD
515 73 RC*
516 20 20
517 48 E/: C
518 20 20
519 85 +
=; >= n f] ;i;  -.

i ̂ i U   _= -i
h ̂  >j 9 ~= =
hv>: 4R Elxf:

_....

COMMENTS

^ * "^"0

o\- fa

ey\-*-^*s

fs

^-l

,
^

LOG
er -

CODEl KEY

~: D ^I<   '' 

COMMENTS

pei*^-
526 73 RC* VAuufrS
527 20 20 . Fofc
523 95 = Fotto«*>w<>
529 99 PRT SP&cig-s :
510 43 ROL ^
511 20 20 Or
512 75 -" db
' ' ~ '~°: "   "   "  Sk i/l
._: 2 O J %li O O "

534 04 4 C
^ ~ ^j o c;   yvt t

5]6 42 STD k,*
5Z 7 20 20 ii
518 32 XJT ^P
5:39 Cl 1 CO
543 94 -H /- WO
541 22 INV ^vA-trt
542 67 EQ
543 70 RfiD

Ku-fs
ol'-F-o

Vsu-fS 544 43 RCL Ol-fa 
545 39 39 . A* -«^

&.1 ^4A h.1^ x , cU - fS

547 43-RCL
di 548 13 18

549 95 =
550 99 PRT
551 92 RTNCK--FS

UJO

& i -tJO

ufO

-

dl - «x;o

LOG CODE KEY COMMENTS

MERGED COOES
62 |Q |Q ^^ ISTOJ |Q 83 ICTOI |Q
63  !» WO!t 73 [Hop BM 84     !»
64 B| BJ 74 pa BJ 92 (W) fsJRl

TEXAS INSTRUMENTS
INCORPORATED

1977 Texas Instruments Incorporated



EXAMPLES:

46,45 S.'0t
15. 93 AkOi

1* 65 P>. Q.

10. 17

0, 19
0. 04

47 B

10. 39
7 B 39

10. 35

0. 19
0. 04

ca

MnO

WRONG  
EXAMPLE OF ERROR 

RECOVERY USING 

FUNCTION "E"

ADJUSTED 

DATA

J. 04

0, 03

j. 01 
~J, 04

92

 -in

u y

hr-

. ap -
- cc   
» wo -
-hy-en-
-hy-fs-
-ol-fo-
-ol-fa- 

di-en
di-fs 
di-wo

4

47

i D

00 
u u
C'4 

09

11



PROGRAM 2 = COMPLETE CIPW NORMS

This program calculates CIPW Norms for most rocks. Five cards must be 
used to run each analysis; however, the program's advantage is that it gives a 
complete CIPW norm, analysis. The technique used follows that of H. S. 
Washington (1917). This program is a translation of portions of the FORTRAN 
subroutine NORM written by Bower (1971) and modified by Stuckless and VanTrump 
(1979). This program does not adjust the totals for excess 02; also, the 
weight percent water entered is used for adjusting the data and does not enter 
into the calculatons. The examples given at the end of this documentation for 
testing the program are from Stuckless and VanTrump (1979). This program has 
been found to give results comparable to those of Stuckless and VanTrump 
(1979) except for high halide samples, which were not adjusted by this program 
for excess 00 .

REFERENCES

Bowen, R. W., 1971, Graphic normative analysis program: U.S. Geol. Survey
Computer Contriubtion No. 13, 80p. 

Stuckless, J. S., VanTrump, G., 1979, A revised version of graphic normative
analysis program (GNAP) with examples of petrological problem solving,
U.S. Geological Survey Open-File Report 79-1237, 112 p. 

Washington, H. S., 1917, Chemical-analyses of igneous rocks: U.S. Geological
Survey Professional Paper 99, 1201 p.

The following abbreviations are used in Program 2:

q - quartz (Si02 )

c * corundum
z = zircon
or = orthoclase (KAlSioOg)
ab - albite (NaAlSi308 ;
an * anorthite
Ic * leucite (1
ne * nepheline
kp * kaliophilite
hi - halite (NaCl)
th * thenardite (N;
ac = acfmite
ns = sodium metasilicate (.N;
ks = potassium metasilicate
fr * fluorite (CaF2 )
pr * pyrite (FeS 2 )
cc * calcite (CaC03 )
mg » magnesite (MgC03 )

wo = wollastonite (CaSio3 \

en - enstatite (MgSi03 )
fs - ferrosilite (FeSi03 )
fo = forsterite (Mg2SiO^)
fa - fayalite (Fe2SiO4)
cs * calcium orthosiliate
mt * magnetite
cm a chromite
hm = hematite
il - ilmenite (FeTi63 )
tn - titanite-sphene (CaTiSi05 )
pf - perovskite (CaTi03 )
ru = rutile (Ti02 )
ap - apatite (Ca5F(PO^)3 )
sd = siderite (FeC03 )
di = diopside (en+fs+wo-wol)
hy - hypersthlene (en+fs)
ol = olivine (fo+fa)

12



The variable names for partitioning of normative clinopyroxene, 
orthopyroxene, and olivine are as follows:

di = diopside (Ca(Fe,Mg) (Si03 ) 2 )
di-wo = calcium component of diopside
di-en = magnesium component of diopside
di-fs = iron component of diopside
wol = excess calcium clinopyroxene beyond that needed for diopside
hy = hypersthene (Mg, Fe) SiCU
hy-en = magnesium component of hypersthene
hy-fs = iron component of hypersthene
ol = olivine (Fe,Mg) 2Si04
ol-fo = magnesium component of olivine
ol-fa = iron component of olivine

To prepare program card set 2:

1. Set partitioning at 479.59 (6 op 17).
2. With calculator in LRN mode, key in all program steps for card set 2 

only.
3. Exit from LRN mode.
4. Press "1 2nd Write" and feed in side 1 of the card. Press "2 2nd 

Write" and feed in side 2 of the card.

To prepare program card set 3:

1. Set partitioning at 479.59 (6 op 17).
2. With calculator in LRN mode, key in all program steps for card set 

3 only.
3. Exit from LRN mode.
4. Press "1 2nd Write" and feed in side 1 of the card. Press "2 2nd 

Write" and feed in side 2 of the card.

13



WEIGHT

To prepare program card set 1:

1. Set partitioning at 479.59 (6 op 17).

2. With calculator in LRN mode, key in all program steps for 

card set 1 only.

3. Exit from LRN mode

4. Store the following constants in the registers as shown:

VALUE REGISTER

0 =
u =
0 =
0 =
0.
u.
0 =
0,
0,
0,
0-.
0,
0,
0,
u.
u.
0.
0,
0.'0.

0,
0,

  o.

00
01
02
03
04
05
06 _
07
08
09
10
11
12
13
14
15
16
17
 j i~ii  _'

19
20 ? i

idii

60= 0843

VALUE KE6»*TER

F^Oj 159=6922
FeO .-'1= 8464
1^5 O 40= 3144
cao 56= 0794
MdtP 61= 979
Ki.O 94, 2034
HiO 18,01534

PI.OS- 141= 9446 
IflAnO 70= 9734

£r0 2 123. 2137953
COt 44,01

S03 80, 06219231
C i 35,45299713

F 18.99840052
S 32.06400488

^1.03 151, 9901899
MiO 74,70938051
8aO 153. 339402D

26

V !-J

29
0
1

40
41

4r 
48

5. Press "1 2nd Write" and feed in side 1 of card 1. Press "2 2nd 

Write" and feed in side 2 of card 1. Press "3 2nd Write" and feed in side 1 

of card 2. Pres "4 2nd Write" and feed in side 2 of card 2.

14



To prepare program card set 4:

1. Set partitioning at 159.99 (10 op 17).

2. With calculator in LRN mode, key in all program steps for 

card set 4 only.

3. Exit from LRN mode.

4. Store the following constants in the registers as shown:

	  0.
^ 60.0843
c 101.9612
fc 183.3036
or 556.6734
3b 524.449
&f\ '"'"?!"! v 1 |~s'~'

Ic. 436! 5033

34
35
36

 i o
39
40
41
42
43
44
45
46
47
48
49
50
51
32

34
55
56
57
58
59
60
61
62
63
64
65
66

ne. 
Kp
M
 *h
ac
ns
££
uo
e.r>
 FS
fo
 Pa
cs
mt
Cm
Vim
a
Jbn
pF
ru
*P

pr
tc.
A^
Sd

oi-Fa
oi-Fo
Vv^-^
K^-^A

^U^ *C M

^.l <*(^}Q

284. 1098 
316. 3342
116. 8856
142. 0412
462. 0104
122. 0638
134.2882
116. 1642
100. 3962
131. 9312
140. 7076
203. 7779
172. 2436

 T-     1 =*  -, c f
il  «' i m   J O C C>

id ta!  _>   o  -  t  »   
159.6922
151.7449

196. 063
135.9782
79. 8988

336. 2084 
78. 0768
119. 973

100. 0894
84. 32133
115. 8564
203. 7779
140. 7076
131. 9312
IfiQ. 39^2
131.9312
100. 3962
116. 1642

67 
68
69
70
71
T7 '"1

   O

74
75
76
!' f

78
79
30
31
Oil!

b o
84
85
86
? ri
39
90
91
92
93
94
95
96
Q7

98
99

5. Press "1 2nd Write" and feed in side 1 of the card. Press 

"2 2nd Write" and feed in side 2 of the card.

15



TITLE PAGE 16 OF 
PATE

II htogrommobie
Program Record

Partitioning (Op 17) L Library Module Printer. .Cards.

USER INSTRUCTIONS
STEP

1

2

3

4

5

PROCEDURE

Load side 1 and side 2 of card 1, card

set 1.

Load side 1 and side 2 of card 2, card

set 1.

Set program for new analysis

Enter rock analysis (wt. %) .

flOTE: If MgO - 0, substitute

an infinitesimal small value or an

error will result in the

calculations .

 

^ ^

If an erroneous value is entered during step

successively to go back to the erroneous va]

pressed, the last value will % be printed witt

When the erroneous value is reached, proceed
point (illustrated in example),

ENTER

Si02

Al?Ch

Fe203

FeO

MgO

CaO

Na20

K20

H20

Ti02

P205

MnO

Zr02

C02

S03

Cl

F

S

Cr203

NiO

BaO

5, press "E*

ue. Each t:

a question n

as usual frc

PRESS

5

B

B

B

B -

B

B

B

BL.,

B

B

B

B

B

B

B

B

B

B

B

B

(Er
me "

lark.

m -th

or

or

or

or

or

or

or

or

or

or

or

or

or

or
or

or

or

or

or

or

or

ror)

B" is

it

A

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

R/S

DISPLAY

1

2

3

4

5

6

7

8

9

10

11

12

13

  14

15

16

17

18

19

20

21

22



TITLE.

PROGRAMMER Randa11 Lee Macki^

PAGE 

DATE

Partitioning (Op 17) j Library Module.

Tl Programmable
Program Record
__ Printer ______Cards _

USER INSTRUCTIONS
STEP

6

7

3

9

10

PROCEDURE

Check the print-out of entered values to ma'
correct. If an erroneous value was entered 
Otherwise prass "C" to continue A print  <
data normalized to 100% will then follow.

When calculations for card set 1 are finish

appear in the display. Load side 1 and sid<

2. Press "C" to continue.

When calculations for card set 2 are finish

a "3" or a "9" appears in the display. Loa<

card set 3. If the display showed a "3", p:

If the display showed a "9", press "E" to c<

shifts the program flow depending on whethe

silica deficiency.

-

When calculations for card set 3 are finish

in the display. Repartition the calculator

then load side 1 and side 2 of card set 4,

The normative minerals (wt. %) are printed

1. a 12. ac 23. ' hm 34. ol-fa

2. c 13. *ns 24. il 35. ol-fo

3. z 14. ks 25. tn 36. hv-fs

4. or 15. wo 26. pf 37. hv-en

5. ab 16. % en 27. ru 38. di-fs

6. an 17. fs 28. ap 39. di-en

7. Ic 18. fo 29. -fr So. di-wo

8. ne 19. fa 30. pr 41. di

9. kp 20. cs 31. cc 42. hy

10. hi 21. mt 32. mg 43. ol

11. th 22. cm 33. sd 44. wol
4

»

 

 

ENTER

:e sure all a
go to step 

mt of the in

id, a "2" wil

i 2 of card s

td, note whet

side 1 and

ess "C" to c

intinue. Thi

  the rock ha

id, a "4" wil

to 10 2nd Op

>ress "C" to

.n the follow

PRESS

re
5. 
M*fc  

1

at

ler

side

ontii

s stc

s a

1 ap|

17

cont

ing c

2 of

tue.

>P

>ear

;i59.

.nue.

»rder

99),

 

DISPLAY

-



TITLE CIPW

PROGRAMMER Lee Mackie . 

PAGE JA. OF 

DATE_____

Partitioning (Op 1 7) I J Library Module

Ti Programmable
Program Record

_____ Printer ______ Cards _

:x

USER INSTRUCTIONS
STEP

11

12

PROCEDURE

For a new analysis, turn the calculator off

step 1.

As the program is written, the print-out at

significant figures after the decimal point.

print-out format, the user can change the "¥

at steps 03 and 04 of Card Set 3 as desired.

NOTE: Should a negative value for anorthite

analysis should be considered invalid.

from any of the following: deficiency

an excess of P0 0_, C00 , K0 0, or Na.O.

»

%

»

  k   

^

«

.

»

ENTER

and then on.

sl-pp 1 n Vpeps

To alter tl

IX 02" states

occur, the C!

This miaht

of CaO or A]

1

and

fun

is
«nt

:PW
resu

 2°T^
£ J

 

=RESI

JO tC

Lt .

or

^ DISPLAY

*



TITLE PROGRAM 2. CARD SET 1 PAGE ?@ OF Tl Programmable
PROGRAMMER DATE

LOC JCODEJ KEY

000 76 LBL
001 11 A
002 01 1
003 42 STO
004 00 00
005 00 0
006 42 STO
007 22 22
008 76 LBL
009 91 R.-'S
010 43 RCL
Oil 00 00
012 91 R.-'S
013 76 LBL
014 12 B
015 99 PRT
016 72 ST*
017 00 00
018 44 SUM
019 22 22
020 69 OP
021 20 20
022 02 2
023 02 2
024 32 XJT
025 43 RCL
026 00 00
027 67 EQ
028 52 EE
029 61 GTO
030 91 R/'S
031 76 LBL
032 15 E
033 07 7
034 01 1
035 69 OP
036 04 04
037 69 OP
038 30 30
039 73 RC*
040 00 00
041 69 OP
042 06 06
043 22 INV
044 44 SUM
045 22 22
046 61 GTO
047 91 R/S
048 76 LBL
049 52 EE
050 91 R/S
051 76 LBL
052 13 C
053 98 AHV

L 1977 T@xM Inmrumwit: IncwpomMd

COMMENTS 1 1 LOC JC(

054
055

fUME 056
PAOSAM 057

058
059
060
061
062
063
064

WPVf 065
A#JD 066

 STOW 067
9 X 068
^ ^ 069

070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086

cKKO^ no?L' C» i
^ctoy&cy nPP

089
090
091
092
093
094
095
096
097
098
099

  100
101
102
103
1 04
105
106
1071 1 i

)DE| KEY COMMENTS

02 2
01 1
42 STO
00 00
01 1
00 0
00 0
22 INV
49 PRD
22 22
76 LBL
34 rx
73 RC*
00 00
55 -T AW&M4U36
43 RCL %»s
22 22
95 *
72 ST* ^,
00 00 r*J"T
97 DSZ *"0
00 00 AMTO&5
34 fX "&W
01 1 VAU/f4
42 STO
00 00
58 FIX
02 02
76 LBL
37 P/R
73 RC*
00 00
99 PRT
69 OP
20 20
43 RCL
00 00
32 XJT
02 2
02 2
22 INV
67 EQ
37 P/R
02 2
01 1
42 STO
00 00
04 4
04 4
42 STO
? 3 ? !  ;
76 LBL
55  ? 
73 RC* .i i

wooing rorm ^
LOC |CODE| KEY

108 00 00
109 55 4-
110 73 RC*
111 23 23
112 95 =
113 72 ST*
114 00 00
115 00 0
116 72 ST*
117 23 23
118 01 1
119 22 INV
120 44 SUM
121 23 23
122 97 DSZ
123 00 00
124 55 4-
125 43 RCL
126 12 12
127 85 +
128 43 RCL
129 20 20
130 95 =
131 44 SUM
132 04 04
133 00 0
134 32 XJT
135 43 RCL
136 21 21
137 85 +
138 43 RCL
139 06 06
140 75 -
141 01 1
142 00 0
143 55 4-
144 03 3
145 65 x
146 43 RCL
147 11 11
148 95 =
149 42 STO
150 06 06
151 77 GE
152 65 x
153 65 x
154 03 3
155 55 4-
156 01 1

i i i

COMMENTS

O44.CI/1A75
d&4Tn"&

MERGED CODES
8315ml ^g

255 ZSS 255
TEXAS INSTRUMENTS

INCORPORATED

TI-24**;



TITLE PROGRAM 2. CARD SET 1 PAGE 20 OF

PROGRAMMER .DATE.

Tl Programmable
Coding Form

LOG CODEl KEY
i

 j ^] 7 M M M
j r  .  . .  . r 

1  _' O !7 -J  

159 44 3 1 j rq
160 11 11

161 00 0
162 42 STD
163 06 06

COMMENTS

164 76 LBL
165 65 x
166 43 RCL
167 11 11
163 42 STD
169 28 28
ir-0 43 RCL  
Ir'l 07 07  
17? 7Fi - C.AU.I/LAT6

173 43 RCL WAUITS
174 16 16
1 "7=:  .*?.  

176 02 2  
177 95 = -
178 42 STD
1 ,-'9 07 07 -
ISO 77 GE -
131 75 -
132 65 x
133 02 2
134 95 =

LOG |CODE| KEY COMMENTS
1 I

il 1 1 b 1 U 1 LJ
.  . J .  . .  . .  . 1 ! '- T-

li 1 ii o ii i:':: -i 1
213 42 STD -
214 43 43
215 76 LBL
216 71 SBR
217 94 +x-
213 44 SUM
219 07 07
220 43 RCL
221 43 43
222 22 INV
223 44 SUM
224 15 Ib
225 43 RCL
226 15 15
227 44 SUM
iliib 1 H 13

229 00 0
230 32 XJT CAvcutATg
ii-i'l 4-i' RUL * r CITE
232 04 04
233 75_- -
234 43 RCL
235 18 -18
236 55 -r
237 02 2
238 95 =

135 44 SUM 239 42 STD
136 16 16 240 04 04
137 00 0 241 77 GE
133 4.2 STD 242 31 RST
139 07 07 243 65 x
190 76 LBL
191 75 -

244 02 2
245 95 =

192 43 RCL 246 44 SUM
193 16 16 247 18 IS
194 55 -r   248 00 0
195 02 2 ' 249 42 STD
19=5 95 = , 250 04 04
197 42 STH
198 44 44
199 43 RCL
v n f! n 7 f i 7

201 32 XJT
202 43 RCL
203 15 15
204 7f GE
205 61 GTD
206 42 STu
207 43 43
203 61 GTD
2 n 9 71 s B £
210 5--6 LBL

i i

251 76 LBL
252 81 RST
253 43 RCL
254 13 IS

CALCULATE £5=5 55 +
FH£AMfcOir& 5 55 02 2

257 95 =
 ~- <=: c .-i  "> c T n
i_ -_:  '_= T i_  _= : i_i

iibU 4>= RUL
261 04 04
 - . £ -~s ~ c: _

263 43 RCL
2 h 4 19 19

" l' i" " " i

LOG CODE) KEY
1

265 95 =
.  . .- .- j .  .   . -r- ;  :

ti b b :4 ti -D ! U
267 04 04
268 77 GE
269 97 DSx
2:-'0 44 SUM
ti 1 i ~ A r-
2^2 00 0
2~*2 42 STD
2^4 04 04
2~5 76 LBL
2"6 97 DSZ
277 43 RCL
273 19 19
279 42 STD
2;i -j yv :"! ?
2S1 43 RCL
232 04 04
V C -~=  "= V ';. ' -1 T

il C 4 4 -I' R U L.

2E5 10 10
2E6 77 GE
2E7 87 IFF
258 42 STD
289 24 24
290 61 GTD
291 77 GE
292 76 LBL
293 37 IFF
294 32 XIT
295 42 S 1 U
296 24 24
297 76 LBL
293 77 GE
299 94 +/-
300 44 SUM
301 04 04
302 43 RCL
303 24 24
304 22 INV
305 44 syr-i
306 10 10
307 43 RCL
 1:fjp 17 17

309 75
310 02 2
311 55 -r
312 03 3

_ . ^

COMMENTS

f AI .f i ii ^t*fv-^**CVLA 1C

c&Ae/mre

CALCfLATfe
ILJM6A^/T6-

MERGED CODES
62 BQ ID 72 fsrol B
63 mm 731551 mm
64 Bl El 74(syl§ BI

83|cro| Bl
84 BO BI
92Qw] @

TEXAS INSTRUMENTS
INCORPORATED

1977 Texas Instruments Incorporated



TITLE PROGRAM 2 , CARD SET 1 PAGE 21 OF

PROGRAMMER ______________________ DATE _____

Tl Programmable
Coding Form

LOG CODE KEY COMN

ti4 4:' Pf:l

/IENTS 1 1 LOG CODE KEY COMMENTS

368 21 21
IJ5 p:i '^g ADTUST 3^0 gj Qjg

216 95 =" Ft- 00
217 42 STD F°

Rifije 3~n SH JJMS
8- 371 76 LBL

218 17 17 AP/vriTG 37? 98 RDV
219 32 X 1 T
220 03 0
i ui i £ 4 i N V
222 77 GE
223 67 EQ
224 00 0
225 42 STO
~ V i-. 17 1 ~?

227 76 LBL
228 67 EQ
229 00 0

1 -jj i -H- -3 R L L

232 06 06
  .  . .  .   : r 

Jl * : O :*' "Z" "~

--;4 43 POL
235 17 17
~ o f. ~. c; _i.

- '. -i ,  ' M £ V

238 95 =
~  "": :~: A -~:  - T f~S 
_ O Z^ ~t i_ .it::

240 06 06
241 77 GE
242 57 EHG
243 65 x
244 92 2
345 95 =
246 44 SUM
247 17 17 -
248 00 0
249 42 STD .
250 06 06
251 76 LBL
252 57 ENG
253 43 RCL
254 17 17
255 55 -r
-=^6 H2 2
257 95 =
258 42 STD
T=;Q yq yq

260 43 RCL
261 06 06 r *

"  . "  "": .1  *": r : :""  : ^i^^T «^

I D  -= 4 -1= K L- i_

264 14 14
265 77 GE
266 98 flBV
267 42 STDi i

373 32 XJT
374 42 STD
375 31 31
376 76 LBL
377 88 DMS
37S 94 +/-
379 44 SUM
38 J 06 06
381 43 RCL
382 31 31
383 22 INV
384 44 SUM
2 ftp; 14 14

386 43 RCL
 "": !~": T :~: iT :~- ~ CiA^ -f - DLj&^&i
   : '  '  f LJ  _  '_'  _  *

388 32 XI T MA6A;63JTE
389 43 RCL
390 14-14
391 77- GE
392 78 2>
393 42 STD
394 32 32
395 61 GTD
396 68 NDP
397 76 LBL
398 78 1+
399 32 XJT
40C 42 STD
401 32 32
402 76 LBL
403 68 NDP
404 94 +/-
405 44 SUM
406 05 05
407 43 RCL
408 32 32
409 22 INV
410 44 SUM
411 14 14
412 0 J 0
412 dv cm
414 17 17

j- 4 i D U ii LI
416 92 PTN 

ctr£

LOG CODE

-

KEY COMMENTS

MERGED CODES
62 gg Bl 72 fsfoj BB ^ Icrol BB
63 BB BB 73 @c[] IB B4 IB IB
64BBBB 74fsuS^ Bl 92fiNv1 fsrei

TEXAS INSTRUMENTS
INCORPORATED

C 1977 Texas Instruments Incorporated



TITLE PROGRAM 2. CARD SET 2 PAGE 22 OF

PROGRAMMER DATE

Tl Programmable
Cooing room

LOG pODH KEY COMMENTS

000 76 LBL
001 13 C
002 43 RCL CALC-ULAT8
003 14 14 *'0&arr*
004 32 x-TT
005 00 0
006 77 GE
007 58 FIX
008 43 RCL
009 04 04
010 77 GE
Oil 48 EXC
012 42 STO
013 33 33
014 61 GTO
015 38 SIN
016 76 LBL
017 48 EXC
018 32 XiT
019 42 STO
020 33 33
021 76 LBL
022 38 SIN
023 43 RCL
024 33 33
025 22 INV
026 44 SUM
027 04 04
028 43 RCL
029 33 33
030 22 INV
031 44 SUM
032 14 14
033 /6 LBL
034 58 FIX (ADULATE
Uj5 UU U * a *i036 32 XiT ***^ ^
037 43 RCL
038 01 01
039 75 -
040 43 RCL
041 13 13
042 95 =
043 42 STO
044 01 01
045 77 GE
046 28 LOG

048 13 "l3
049 00 0
050 42 STO
051 01 01
052 76 LBL
053 28 LOG

LOG pOOE KEY

054 00 0
055 48 EXC
056 13 13
057 42 STO
058 42 42
059 00 0
060 42 STO
061 15 15
062 42 STO
063 14 14
064 42 STO
065 18 18
066 42 STO
067 23 23
068 42 STO
069 21 21

, 070 32 XJT
0/1 43 RCL
072 02 02
073 75 -
074 43 RCL
075 08 08
076 95- =
077 42 STO
078 49 49
079 7? GE
080 39 COS
081 94 +/-
082 42 STO
083 14 14
084 00 0
085 48 EXC
086 02 02
087 42 STO
088 41 41
089 00 0
090 42 STO
091 08 08
092 61 GTO
093 30 TAN
094 76 LBL
095 39 COS
096 42 STO
097 02 02
098 75 -
099 43 RCL
100 07 07
101 95 =
102 42 STO
103 49 49
104 00 0
105 48 EXC
106 08 08
107 42 STO 

i i i

COMMENTS

CALCULATE
OATWOtLA*)
4<4#TC"

-

LUG CODE KEY COMMENTS

108 41 41
109 77 GE
110 49 PRO
111 94 +/-
112 42 STO
113 07 07
114 00 0
115 48 EXC
116 02 02
117 42 STO
118 40 40
119 61 GTO
120 30 TAN
121 76 LBL
122 49 PRO
123 00 0
124 48 EXC
125 07 07
126 42 STO
127 40 40
128 43 RCL
129 49 49 .
130 42 STO
131 02 02
132 75 -
133 43 RCL
134 06 06 tALWjM?
135 95 = *uo$nHrF
136 42 STO
137 49 49
138 77 GE
139 59 INT
140 94 +/-
141 42 STO
142 06 06
143 00 0
144 48 EXC
145 02 02
146 42 STO
147 39 39
148 61 GTO
149 30 TAN
150 76 LBL
151 59 INT ' '
152 43 RCL
153 06 06
154 42 STO
1RS 39 3q
156 43 RCLi i

MERGED CODES

63MM 73@SHg 8*MM
64 m m 74|ag m 92^] s

TEXAS INSTRUMENTS
INCORPORATED

19771



TITLE PROGRAM 2, CARD SET 2 PAGE 23 OF

PROGRAMMER .DATE

Tl Programmable 
Coding Form

LOG   

i  _=
 i  

1 :  .

i O

i O

16

CODEl KEY

7 49 49
~I . ! -"I I"- T   

D '-til 0 J LJ

9 45 45
3 0 0 0
1 42 STD
 - U ii U ii
3 42 STD

COMMENTS

CALCULATE
COR.UWDVM

164 06 06
1 h

1 6
16
1 :-.

i -^
 j "7

17
 j "7?

i "! *

5 r'6 LBL
6 30 TflN
7 43 RCL
3 10 10
? 75 -
J 43 RCL
1 H6 06
2 95 =
3 42 STD

cAuc</iAT£
TlTAMirg-

SPH6^e

174 49 49
17 5 77 GE
176 69 DP
i 7
 :  >

17
18
18
1 i-i

13

7 94 +/-
3 42 STD
9 06 06
3 43 RCL
1 10 10
2 42 STD
3 25 25

184 61 GTD
1 8 5 7 9 x
186 /6 LBL
1 !-{

18
18
19
19
19
19

7 69 DP
3 00 0
? 48 EXC
3 06 06
1 42 STD
2 25 25
3 43 RCL

CAtCUt*T£
fcvm<.£

1 94 49 49
195 42 STD
1 9 fc -2 f £  t'
19
19
1 9 
20
20
20
 - :-,

7 /6 LBL
-: "7 Q v

9 43 RCL

] 7 '~i ~
2 43 RCL
3 07 07

ACMJTE

:'f!4 95 =
205 42 STD
206 49 49
20
ilU

   U

21

=- ;" f Lit

3 3 9 -n
? 94 + /-
J 42 STD

i i

. 

LOG CODEl KEY

211 13 13
212 43 RCL
213 ' 03 03
214 42 STD
215 12 12
216 43 RCL
217 04 04
218 42 STD
219 17 17
220 61 GTD
221 99 PRT
222 76 LBL
223 89 iT
224 HO 0

COMMENTS

.

CALCULATE
F6ftfcQSlUT£

225 48 EXC  
226 Or" 07
227 42 STD
228 12 12
229 43 RCL
23 J 49 49
231 42 STD
 ~:  ": -~i :~:  ": i~:  ": 
    _'  ' =_'  _' '_! -2s

ii33 75~~ -
234 43 RCL CA<-tt/£ATF
u. *  :      w ^T *  * T*

236 95 =
237 42 STD
238 49 49
239 77 GE
240 90 LST
241 94 +/-
242 42 STD '  
243 17 17 -
244 43 RCL -
245 03 03
246 42 STD
247 21 21 -
248 61 GTD -
249 99 PRT
250 76 LBL
251 90 LST
252 43 RCL
2o3 04 04 
254 42 STD
255 21 21
2n6 43 RCL
257 49 49
253 42 STD
s^ ": "# . "' . ": . "' . ":

260 ?6 LBL
261 99 PRT
262 00 0
263 42 STD
264 47 47

i

CALCl/£AT£
Li&A A A_T* i T C fT^fVI rr f 1 | O

LOG CODE KEY

265 42 STD
2 66 48 4 8
267 43 RCL

  268 05 05
269 85 +
270 43 RCL
il f' 1 17 1 :'"'

27:"! 95
2=-H 42 SIU
274 38 38
275 32 X!T

COMMENTS

  2i-'6 00 0
277 77 GE
278 19 D z
279 43 RCL
280 05 05 -
..-' j  : j ~: .""  ~r

282 43 RCL  
283 38 38
284 95 ="
285 42 STD
286 47 47 -
287 43 RCL
288 17 17
289 55  =  -
290 43 RCL
291 38 38
292 95 =
293 42 STD
294 48 48
295 76 LBL
296 19 D s
29=-' CO 0
298 32 XJ.T
299 43 RCL
300 38 38
301 75 -
302 43 RCL
303 06 06
: -; f! 4 Q =; rr

305 42 STD
3 0 6 4- 9 4 9
307 22 INV 
308 f7 GL
309 50 ixl
olU 42 SiD
 ~! -f i  "  =  -~> = 
 _= i ±  _=  _=  _=  _'

312 43 RCL
313 06 06i i

MERGED CODES
62 Q| IQ 72 [STO] 11 aaimnl 1B1

63 Bl Bl 73 IM1 Bl ^ Bl Bl
64B|BI 74^w Bi 92Qmj [wj

TEXAS INSTRUMENTS
INCORPORATED

1977 Texas Instruments Incorporated



TITLE PROGRAM 2. CARD SET 2 PAGE 24 OF.

PROGRAMMER .DATE

Tl Programmable 
Coding Form

LOG CODEl KEY

314 42 STD
315 34 34
316 61 GTD
31 :  ' 60 DEG
318 76 LBL
319 50 Ix I
320 94 +.- "-
321 42 STD
322 15 15
222 42 P f ; !
324 38 '38
 -:v^ 49 qyn     i       ~ i     ' !    i

326 34 34
327 76 LBL 
328 60 DEG
329 00 0
  -:   -: n 4R F v r -   -   _' *r '_' C. i : :_-

331 39 39
332 42 STD
o>io Ub Ub

334 nn o
335 48 EXC
336 40 40
337 48 EXC
338 05 05
339 42 STD
340 16 16
341 42 RCL
342. 34 34
343 48 EXC
344 41 41
345 42 STD
346 37 37
347 43 RCL
348 35 35
349 48 EXC
350 42 42
351 42 STD
352 03 03
353 00 0
354 43 EXC
355 43 43
356 42 STu
357 11 11
 ~: =; Q i~ H M

359 48 EXC
360 44 44
361 42 STD
362 10 10
363 00 0
364 48 EXC
3h5 45 4=;
366 42 STD

i i

COMMENTS

*S6fSTE*
SU/AP?/ A/o­

re?
A&tfiuee
OvTPt/T
0£(K£

_

LOG CODEl KEY

368 00 0
369 42 STD
3fO 07 07
371 42 STD

373 42 STD
3i"'4 09 09
375 42 STD
376 19 19
377 42 STD
3 r'' 8 20 20
379 43 RCL
380 01 01
381 75 - 
382 42 RCL
382 25 25
384 75 -
385 04 4
326 65 x
387 43 RCL
388 12 12
389 75 -
390 43 RCL
391 13 13
392 75 -
393 43 RCL
394 14 14
395 75 -
396 06 6
397 65 x
398 53 (
399 43 RCL
400 37 37
401 35 +
402 43 RCL
403 05 05
404 54 >
405 75 -
406 43 RCL
407 15 15
408 75 -
4 n 9 n 2 2
410 65 x
411 53 <
412 43 RCL
413 06 06
414 85 +
415 43 RCL
416 41 41
417 54 )
418 75 -
419 43 RCL
420 42 42
421 95 =

i \

COMMENTS

tout/wee
SILICA

v

LOG

42
CODE KEY

d 42 STD
42^ 01 Ul
424 22 INV
425 77 GE
42h 7fi RflD
427 42 STD
428 39 39
429 61 GTD
430 10 E*

' 421 76 LBL  
432 70 RflD
.* --:  -: .-$  -: D :"' !
4 O O *T  -= K '-  i-

434 01 01
4 .~. err j~; CT j^

 2 D o  _!  
436 43 RCL

. 437 42 42
. 438 95 =
. 439 42 STD
. 440 01 01

441 03 3
442 92 RiN
443 76 LBL
444 10 E s
445 09 9

COMMENTS

C0A>Ye£T
W«dPE#STH£AJ

TO
OLi \JIHJE
A"0
S/0Z.

446 92 RTN

--

MERGED CODES
62 0 0 72 [froj 0 83 (crol 0
6300 73 @a] 0 8400
6400 74jsyj3 0 92[W1 [SJR!

TEXAS INSTRUMENTS
INCORPORATED

1977 Texas Instruments incorporated



TITLE PROGRAM 2. CARD SET 3 PAGE 2S OF.

PROGRAMMER DATE

Tl Programmable
"^ _^_ "X. J^L J

Coding Form ^j
LOG CODE

=_= =_= u

KEY

7 6 L B L
U L i 1  -= L-
=_= L il  
.*. ,~ .*.

~ ~ ~

OC4
n r ri i
OC6 *
OC7 i
OC8 "

3U U
*: -1! '-. ' ' T

43 RCL
31 01
55 : x
32 'd
"7 C*

. i ""

00,9 43 RCL
010 42 42
Oil 95 =
012 :
013 '

22 INV
7 7 GE

014 95 =
015  3 £ ff-i -i 1

016 43 RCL
017 42 42
018 "' vJ ~

019 43 RCL
020 01 01

  . p* 

021 '?3
022 42 STD
023 43 43
024 i30 0
025 32 XIT 
026 42 STD
027 42 42

COMMENTS

028 61 GTD
029 15 E
030
031 :
032
033
034 -
035 i

7 6 LBL
?5 =
43 RCL
42 42
55 -r
32 ii

036 95 =
037 42 STD
I!'-::-: :_ _ _

M '": Q i

43 43
ill { |

1340 42 STD
041 42 42

1 042 43 RCL " """  
043 «
044

31 01 \iCOT7=^ _ C*?A/VC/^*
«^ .«^Ji   a .^^^?

n4f=i 43 RCL '"w<^
046 43 43 -AtJ°^ t^
n ii "7 _: S 4- * c"-v¥ dfc » *»

n d o ^ pr! *+>* 
-   -   - i.-  *-,xi
1~! sd. Q ~: ri ? h ^ ̂ Z

050 95 =
.-:   -i .-i  -  !-  T !~l
U   J i '-* ;! O ! Li

U 5 i

053
31 01
22 INV

i

LOG CODE| KEY
1

054 77 GE
055 85 +
056 94 + .-  '-
n =17 PF 4-

058 43 RCL
059 25 25
060 95 =
061 42 STD
062 26 26
063 43 RCL

COMMENTS

, ._.

H64 01 01
065 42 STD
066 25 25
067 61 GTD
068 15 E
069 76 LBL
070 35 +
071 85 + GowV£<lT
072 06 6 At6/"^F
073 65 x TO
074 43 RCL A/Wtt.M/6
075 05 05 ^0

Ur'b 7s 5 - V»0^
077 42 STD  
078 01 01
079 00 0 
08 J 48 EXC
ns 1 25 25
OS2 42 STO
OS 3 26 26
OS 4 43 RCL
OS 5 01 01
OS 6 75
u S 7 02 2
OS 8 65 x
OS 9 43 RCL
093 05 05
091 95 =
092 42 STO
0 9 3 49 49
094 22 INV
095 77 GE
096 75
097 43 RCL
098 05 05
099 65 x
ICO 06 6
r i '  ! !~i =

1C2 32 XIT
1C3 43 RCL
: C 4 01 01
:C5 77 GE
:C6 75
1C7 43 RCL

i

LOG (CODE KEY
1

108 05 05 V -
109 65 x
110 01 1
111 93 .
112 05 5
113 75 -
114 43 RCL
115 Cl Hi
116 55 -
117 14 4
118 95 =
-< 1 q iio c-Tn
A i 7 -Ti-  _:!'_!

120 08 08
121 43 RCL
122 49 49
123 55 -i-
124 04 4
125 95 =
126 42 STD
127 05 05
128 61 GTD
129 15 F
130 f'6 LBL
131 75 -
132 00 0
133 48 EXC 
134 05 05
-.  -, sr ..-i  -! t-- T n

136 08 08
137 43 RCL
138 01 01
139 75
140 02 2
141 65 x
142 43 RCL
143 08 08
144 85 +
145 06 6
146 65 x
147 43 RCL
148 37 37
149 95 ~
150 42 STO
151 Cl 01
152 75 -

153 04 4
154 65 x
 : ET ST .-.  -, i-: -  :
i   J   J H- 0 P:. L- L.

1 .

COMMENTS

 
- - -

-- -

..

COM V £7*
0&T/tOCtAS£ 

TO

L (JOr 
AAJD

^i 0^

MERGED CODES

63mm 73 GO] m 34 mm
64 mm ?4§sjM m ^[MJIM

TEXAS INSTRUMENTS
INCORPORATED

1977 Texas Instruments Incorporated



TITLE PROGRAM 2. CARD SET 3 PAGE 26 QF

PROGRAMMER. .DATE

Tl Programmable
'NTLT }

Coding Form vr
LOC ICODE! KEY

1 I

157 95 =
i ^s 4:"' QTTS
i59 49 49
160 32 X!T
161 00 0
162 77 GE
163 65 x
164 06 6
165 65 x
166 43 RCL
1 6 7 >' 7 o' 7
168 95 =
169 32 XJT 
170 43 RCL
171 01 01
172 77 GE
173 60 x
174 43 RCL
i  ?=:  ->"? -~'~i i  _=  _' i  _< i
176 65 x
177 03 3
178 75 -
179 93 .
180 05 5
181 65 x
182 43 RCL
183 01 01
184 95 =
185 42 STD
186 07 07
187 43 RCL
188 49 49
189 55 -r'
190 02 2
191 95 =
192 42 STD

      _ ^ ̂

194 61 GTD
195 15 E
196 76 LBL
-. -.   .- sr
1 - ' :' O -J

198 00 0
199 48 EXC
200 37 37
201 42 STD
202 07 07
 ~: |~i  ": .1   "« Ci j~- i 'i. U o 4 o K L- L
204 01 01
205 75 -
206 04 4

207 65 x
208 43 RCL
209 07 07
210 85 +  

i i  

COMMENTS

_ . ....
._   ._
  __. .

...... ...
  .. . ..........

. .  . ._ ...
..... . .... .  

.. _ . _.. ___.
_......

_ . . ...

. .. ... ._. . . ....... .

..... .. . _
._._

._
... .. .. .

.
_

... .

- .. .

._...
.
. _   . .   .

   . ,   . .. .
...    -   . .
.....

LOC CODE| KEY
1

211 43 RCL
212 15 15
213 95 =
214 42 STD
215 01 01
216 94 +---
217 85 +
218 43 RCL
219 15 15
220 95 =
221. 42 STD
222 49 49
223 43 RCL 
224 01 01
225 65 x
v '~s K n '~! '?
i  i  O   *_* C. C.

228 43 RCL
229 15 15
230 95 =
231 42 STD
232 46 46
233 32 KIT
234 nn n
235 77 GE

. 236 55 -r
237 43 RCL
238 49 49
239 32 XJT
240 00 0
241 77 GE
242 55 .=.
243 32 XiT
244 42 STD
245 20 20
246 43 RCL

247 46 46
248 42 STD
249 15 15
253 61 GTD
251 15 E
252 76 LBL
253 55 -r
254 43 RCL
255 01 01
256 R5 +
257 02 2
258 65 x
2*9 43 RCL
iibU 41 41
261 95 =
262 42 STD
263 01 01

. *-'-'*? '',-'

COMMENTS

   . .   ...   .._
.. __. ...    
   .   .   
_C0MV64T

_.TQ_ ____..
CAtCLuA4^-.
GffTHOSIUCATE

AAJO ..  _
S* 0^.~ fc ""

. .._ _ _
_,. .

-   --   "- - 

- - . _ .

- .. . __ -. ...... -
-.._

.

.

-

-

-

-  

--  

...

_ - . ....
- -----

LOC ICODE KEY | COMMENTS
1 1

265 4 3 RCL ..-...   ._
266 41 41 _.. ..   -
267 95 = ___._.__ _..
268 65 x _ ..__ __.
269 02 2 .- _ -.   _..
 ~« T n -7 =:
i_ i U i -J -         -   --  --

271 43 RCL   -~~-    
272 15 1-5 -  - -  ---
273 95 = - __..
274 42 STD   --  
275 46 46 - -     -  
276 43 RCL
277 41 41 C0AIVMT  
278 65 x _Ot«.Hi.as.
279 04 4 TO
280 85 + CA4.0WM
281 43 RCL 9ATHOSULUAE
?R2 15 15 A*JQs~ *-.* u. A   A *  *

 ^ t~t ""** T sir ^^ f -i tf & t^ f^
£.OO i' -J ~ V«*« ««-

284 02 2 ^^^
285 65 x SiQ-L
286 43 RCL
 -« o ~? n 1 n 1c_ O i U i U i -
 -  o o q =:  
b» *_: J_* 7  «.* " " ~

289 42 STD
290 44 44 - - -
291 85 +
292 02 2
293 65 x
294 43 RCL
295 15 15
296 95 =
297 42 STD
298 45 45
299 32 X!T
isfi n nn n
301 77 GE
302 53 <:
303 43 RCL
304 44 44
305 32 XJT
306 CO 0 - -
307 77 GE
308 53 (
309 43 RCL
3 10 46 46 . - . ._ .
ol i o;i rt -I" ! -"  ----- -- -
312 00 0 -- -- --
. . 4 .  .  i  n .  . r-  

~ ~ r i
MERGED CODES

62 B B 72fgroi B 83|cro| B
63BB 73 (Ml B 84BB
64 BB 74^ B 92RNV1 ISBR!

TEXAS INSTRUMENTS
INCORPORATED

ij 1977 Texas Instruments Incorporated



TITLE PROGRAM 2. CARD SET 3 PAGE 27 OF.

PROGRAMMER .DATE

Tl Programmable
Coding Form

LOG |CODE| KEY COMMENTS

314 53 < --- -
315 43 RCL -  .  
316 45 45   _. .........
317 55 -r   --. . ....
318 04 4 _ . . ..-._.
319 95 = . _ _- -~
320 42 STD ... ... -..
321 20 20    
322 43 RCL -- -
3 2 3 4  -= 4 ;~i -
324 85 +
325 43 RCL - -- -
326 44 44 - - -
327 55 -i- "    ._ _ ._
328 04 4 -
329 95 =
330 42 STD -
331 43 43 -
332 43 RCL
333 46 46
334 55 +
335 02 2
336 95 =
337 42 STD
338 41 41
339 00 0
340 42 STD
341 15 15 -
342 61 GTD
343 15 E
344 76 LBL
345 53 <
346 43 RCL
347 41 41 Cow&r
348 55 ^ UuciTB
349 02 2 ro
_: .__! !__! t  : ,  J T

351 43 RCL ***
352 43 43 ^^z.
353 95 =
354 42 STD
355 43 43 -- - -----
356 43 RCL - -  
~>c;-? -\ c- 1 cr 
-' -J i 1   J i   J
-i c; o O ^ 4.

359 43 RCL   -- - --

360 41 41   - -   -
361 95 = -       --
J £  -: C; Cj .i. .. . ____ .. ____

I'fc'O Ufcl i- ~"~

1=64 y5 =   ~   '
_'65 4ii £ 1 0 "  
366 20 20   -    
367 43 RCL -

i i i

LOG CODE] KEY

368 01 01
369 75 -
373 43 RCL
371 41 41
372 75 -
373 43 RCL

374 15 15
375 55 +
376 02 2
377 85 +
378 04 4
379 65 x
38 D 43 RCL .
'""* >""' 1 *~i "? f"l "?
O O JL Lj i* L. * :"

382 95 =
383 42 STJJ
384 01 Or-
385 00 0
386 '42 STD
387 41 41
388 42 STD
389 15 15
390 43 RCL
391 01 01
392 75 -
393 02 2
394 65 x
395 43 RCL
396 07 07
397 95 =
398 42 STD
399 49 49
400 43 RCL
401 01 01
402 75 -
403 02 2
404 65 x
405 43 RCL
406 49 49
407 95 =
408 42 STD
409 46 46
4 1C 00 0
411 32 X:T
412 43 RCL
413 49 49
414 77 GE
415 54 )
416 85  +
417 43 RCL
418 43 43
419 95 =
42C 4? STD
421 43 43i i i

COMMENTS

.,   .    . . .._ ..

  .

._.._... ._. . ._..
..... ...  

.. ._. . _
. ......

......
. ._ .  
. ...... ... . .  
_ _ _ , _ _._>

, _ .
. .

-

-

LOG CODE] KEY COMMENTS

422 00 0 -. ._ .._-.
423 42 STD _.._ __ - _.-
424 01 01 . _ ____. _ .
425 00 0     -. 
42 A 4ft EXT:
427 07 07 -- ... - ....
428 42 STD .    __ -~
429 09 1J9 _. -- -  
4'-il ^.1 CTDj »  * ^ -  * A   j ( u -""       -   ~  -

431 15 E
432 76 LBL - ~   
433 54 )
434 43 RCL     -  
4 " "  ^ *i ?" ^1":

* -    *      

436 55 + - - --. 
437 02 2
438 95 =  --
439 42 STD
440 C9 09
441 43 RCL
442 49 49
443 55 +
444 C2 2
445 95 =
446 42 STD
447 C7 07 -
448 76 LBL .
449 15 E
450 00 0
451 48 EXC
452 39 39
453 42 STD
454 Cl 01
455 00 0
456 48 EXC
457 37 37
458 42 STD
459 C4 04
46J 43 RCL
461 47 47
462 42 STD
463 44 44
464 43 RCL
465 48 48
466 42 SlD
467 45 45
468 04 4
469 92 RTN

._ .. i

MERGED CODES
62 B B 72 [sro] B S3 [crol B
63 BB 73[H3 B 84 BD
64BB 74^ B 92fiMvl [srol

TEXAS INSTRUMENTS
INCORPORATED

p> 1977 Texas Instruments Incorporated



TITLE PROGRAM 2. CARD SET 4 PAGE 28 OF.

PROGRAMMER .DATE.

Tl Programmable 
Coding Form

LOG ICODEl KEY COMMENTS
I I

000 76 LBL -
f{n 1 i -~; f-

002 43 RCL
003 41 41
004 42 STD -  -
005 40 40
006 65 x
007 43 RCL -
008 44 44
009 95 =
010 42 STD
Oil 39 39
012 43 RCL - -
013 45 45 - -- --- 
014 65 x   -- -
015 43 RCL
016 41 41
017 95 =
018 42 STD
019 38 38 ~
020 43 RCL -
021 44 44
022 65 x
023 43 RCL
024 42 42
025 95 =
026 42 STD
027 37   37
028 43 RCL
029 45 45
030 65 x
031 43 RCL 
032 42 42 
033 95 =
034 42 STD
035 36 36
036 43 RCL
037 44 44
038 65 x
039 43 RCL
040 43 43
041 95 = "  "- - -
042 42 STD
043 35 35
044 42 STD
045 18 18
046 43 RCL ------
047 4FI 4Fi "~ "".   . _

048 65 x   " '  
U4 -? 4>; RUL
050 43 43 ~ "~
 -=: ; q =r     ~   =_= -_= i r5 -_:  

052 42 STD ~~ ~~~" 
053 34 34i i i

LOG CODE! KEY
i

054 42 STD
055 19 19
056 43 RCL05'

05 =
7 40 40
3 44 SUM

059 15 15
06ij 43 RCL
061 39 39
062 85 +
06=:3 43 RCL
064 37 37
065 95 =
066 42 STD06'

065
7 16 16
3 43 RCL

069 38- 38

COMMENTS

-  -  -  
_
-. _.. . .

'

...V . ...
. . _

- - -
_.. -.   _ .

_.

070 85 +
07:
07*

L 43 RCL L
; 36 36

073 95 =
074 42 .STD i
075 17 17 ^
076 01 1
077 42 STD
078 00 00
079 06 6
080 00 U
08: I 42 STD
082 56 56
08::i: 98 flDV
084 98 flDV
085 76 LBL 
086 1 1 fl 
087 73 RC*
08=: ! 00 00
089 65 x
09C
09 i

i 73 RC*
56 56

092 95 =
093 72 ST*
094 00 00
095 99 PRT
096 04 4
097
09S

00 0
s 32 XIT

099 43 RCL
10C
1 f : 1
i L= i

102
1 fi:~

-00 00
>

T -? i~- f
f =  LsC

: i .1 T: 
14 ij

4 ' -' P f ' '1 "T  _  r. L- i_

104 56 56 -
1 Or; s=; +
106 01 1 
107 95 =i i i

fttVT
r»e

FOLLOW i *)G
VfrLv&s j

i
1.
Or

^ ab
an
Ic
r\t.

Ul 
+ K

. . dC

KSi*<j
u/O
cn
fs

LOG ICODEl KEY COMMENTS
1 l

108 42 STD £ ~~~~
- 109 56 56 -  - ^Q ~~-

11 J 69 DP  --Ta__._
111 20 20 c^  
112 61 GTD   ***  
113 11 fl - CJ«!L_... -
114 76 LBL ~-Hm- .
115 14 D -i«   

J» LA
116 43 RCL -- *$ 
117 40 40 P- -
118 85 + --- J^--
119 43 RCL -JP
1 4 J jy :j9 " *'
121 85 + - Pr -
122 43 RCL - *f*
123 38 38 3k  
124 95 = - >*-- -
125 99 PRT - ol~ 
 j '"= - " .i -"I Cl l~' 1 O 1 "*   OitiD 4o RLL r f
1 -7=-7  -.'-?  ->-? **& ~TJ

too o=: +' V^^.->t>^

129 43 RCL f?""
130 36 36 oh - >«--
i o-i QC- I " dC - WO i  _= i r   j   t  
132 99 PRT fl* 1
133 43 RCL *f
134 35 35  - Ol ,
135 85 + wo1
136 43 RCL
137 34 34
138 95 =
139 99 PRT 
143 43 RCL ' 
141 15 15
142 75 -
143 43 RCL
144 4n 4H

: 145 95 =
146 99 PRT
147 92 RTH

-- - -
... .... .__ ..

MERGED CODES
62 DB DB 72[sfo| Ml 83fcfol Mi
63 H| H| 73 (Sop Q 84010
64 BB 74^JS Bi 92flNv] fSBRl

TEXAS INSTRUMENTS
INCORPORATED

) 1977 Texas Instruments Incorporated



EXAMPLE 1 13. 8        

0. 1 1        

0.47        

0. 02        
0. 05        

0.       
0. 03        

0.       
0.01     -     

0.        
0.        

         A»iO,

r w**
llAm ft

..... II ft

,_,  .. ttrfh
          COx
      so,

34. 98
-10.3
-1.42

EXAMPLE 2

74.79 
13.60 
0. 10 
0.67 
O.,ll 
0. 18 
2.96 
6.90 
0.46 
0. 14 
0.02 
0.03 
0.00 
0.03 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00

ADJUSTED 

DATA

 19.3 
0.43 
0. 17

  5. 42 
1.23 
5. IS
  Q.
  0.
  0."
  0.
  0.
  0.'
  0.
  0.
  0.
 -0.
  0.

34. 37, 
10; 77 1..42- 
21.26 
19.24 
0.43 
0. 17 
3.40 
1'. 23 
5. 16 

. 0.00 
0. 00   
0.00 
0. 00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00

0. 00         
0. 00          
0. 02         
0.00          
0.00         
0. 00         

1.01        

0. 14        
0. 00           

0. 00        

0. 05         
0.00        
0. 00         
0. 07        

0.00        

1.01        
G. 2?        
0.00        
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